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Tire-Suspension-Steering Hardware-In-the-Loop Simulator

Surajed Sookchaiyaporn, Nuksit Noomwongs, Rachatin Chanchareon, Supavut Chantranuwathana (Department of Mechanical Engineering, Faculty of Engineering, Chulalongkorn University), -THAILAND
Safety has always played a central role in design and development of automobile.  Testing and tuning of full car prototypes is necessary.  Currently, a number of Hardware-In-the-Loop (HIL) simulators are being used to test actual components in order to reduce testing and tuning of a full car prototype.  This paper presents a Hardware-In-the-Loop (HIL) simulator developed at Chulalongkorn University that include a real tire, a suspension, and a steering system.  This simulator can be used to test suspension and steering system and their interactions with simulated vehicles and, possibly, with a human driver on a driving simulator being developed.  The HIL simulator simulate a road surface by using a rotating drum that can be turned and moved with the tire to control slip angle of the tire given by a simulated car model.  Side force measured is then used by the model to predict vehicle motion.   The driving simulator designed is capable of producing pitch and roll motion to simulate longitudinal and lateral acceleration that are given by the car model.  In this work, a single-track (bicycle) model is used for the car.  Maximum speed of the car was limited to 50 km/h with 10 degree of steering angle. The driving simulator can generate 25 degree of pitch and 30 degree of roll. 
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